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(54) OPTICAL MICRO MACHINING METHOD, OPTICALLY MICROMACHINED 
RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To machine a fine irregular shape or 
produce binary or multi-valued information recording bits of an 
irregular shape with ease and at low cost by use of a single 
photosensitive material and an optical system, for optical 
micromachining and an optical recording medium. 
SOLUTION: The optical micromachining method includes using light 
whose intensity is controlled for a workpiece made from a f tT } 

photosensitive material which forms either recessed or projecting Vi. ^ : : 
parts depending on the intensity of the light, and machining a fine 
irregular shape on the surface of the photosensitive material. The 
optical recording medium is made from the photosensitive material 
which forms either recessed or projecting parts depending on the 
intensity of the light, and has recording bits of two or more different (• & )' 
shapes formed thereon by the light whose intensity is controlled. 
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itot> *L<fiM!tt*l=«**IBttLfcJfeIB 
[005 8] (m 1 4 ftWOflEjfl • ft J|) ±|Hm 8 ftB^ 

~mi 3fgB^|c06-S3ttef*!«<*ld:. *©**H£ffll=*J 
[0 0 5 9] 

WJ ,tS5<b#l4. mi 4ftB^$-fgLTti 

[0060] ^mizmmmtftiB 

X^5il4, KB»*3lfc5*flEI=«l¥LrD!l«PXtti!!iif*»fiK-r 

KMt**fl§i*T\ «3t*t»niic*«jsiaia»«*jiii-i- 
m iz j: ?>^i)Px n D n©-« t %tl -s c i # -?> o 

[O O 6 1 ] CiS53tW*4D **ffi(::fll«fMI%ftlX£& 
I=ffll.**«**mi4. RgSt3t»JSl=«c#LTC3fi|5XI4ia 

I*. 

[0 0 6 2] BJM*«iLT,' tt*l'<l*. *»J»irj: 
[006 3] ±IB©3tSlCttffllf4©HI3il*K3t*H'Ej:i^ 

mmttzit-gm tLxa. x^>s cc=o . -r 

V>7/S (N=C) XliT'/S (N = N) St$07t 

■f&'S Is* xxt-;u3RSi^, 0 U-S" 

[0 0 6 4] TV*-0-tf>^(*l43t©fiSStlc t feoT h 

7>A-vX5t^-(b*<pi8g-e&-3T. c©«k-5*3tt* 
ttft*«ySS-rc fct?. JS5»^*t^©3tftSStSPi43!)<«ib 
r-5 (S»L«<*:*) . c©tttelr^ba^r. 3ta«© 

»^A«m^©3iL^|pl (PISt5t©3t;S^(6]) Ic?IAn^,t 

4b^S«lc < k«3E«-V>T7'<>if>«i»(t©»»|cj:y 
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[0 0 6 5] RB^5t)g|c<5fci¥LT(H]S|5Xlifla}$)f$JjE 

i* y <p *#n<piz?K:mmz & ^xKmis*&&£.-tzm 
&^tfxmzzi)&#+ttmzftfcwzxmzitxw$i 

[0 0 6 6] #7X#^lc^£;h,35fc£JSte^te (3feP& 
-f^O (S) . (Se) Rtf^WU (Te) <Dl^ 

-f;h.fr<t. (Ge) . t* (As) 

(Sb) <Z>^-fftfr<tA<ii£^Lfc«ig£^fct, 
[0 O 6 7 ] C?B|t3tD *SIBJIC^f,«S«B3tJ)nX^;4(C 

n^x. 3tis\jLm<7>mM%£ lti*. 

*.l**i£IS<S3te. R<i5fcXI*fc*R(i3fc£<£fflLT4,&< . 

3fe^£»t;L<?iJfflT£.i> 0 
[0068] CP.BW5fe?i^<7)W«tp] 3t*DXffl<7)RB|t3t(D 

[0 0 6 9] HSSt3fcAM54f3fcT&.Si§^lcfcl,NT. JEBAt 

[o o 7 o] RP.«5fcA<ifi»igftT&&t§£icfciNT. ?b 

lt*3iflEfl)«l«i#S* % ttifi»»3lfc©5B*ai: 
«HX-r-5C<t*<t?^i>o *;<7)3g£M<b: LTI*. i£ 

mmttt^mwimmny ^ -f / \*- a - Clefts £ ft a £ 

i*. str^vi77t- *£fiiffl-rs:s&. Ji^rai^ 
a. 

[00 7 1 ] MI^©i§£lcfc^T. ftk/MflafliStiia. 



2 (a) ic^-r *- 51c «3tt*t**3a)B±i;jfii*iaa$ 
mtf&fttm 3 ic>Pt l r 4i *f6*ji= 3a^gB#) ©flt/Mjgn 

2 (b) IC^-T^aiC^^- h7X^ 60)£®Uft4£fiB 

m+zt* wbma&u iz^.ctzis.m^%itmntm^3 

icttLTCSMECittJHU fk'Mlatt8|::£i:fe$fiitf| 
2 (c) lc^-r<fe5lc. 0$|l5i:[Hlgp5' ££|3R*|=K 

[0 0 7 2] C«S3W3t*DXp D n ] *ftWI=ft«f|M%ft]X 
ftl*. JiiH©IS$ffl3llcJnX^5SI=J:oT*OX**L/=^iOX 
n a nTfc&liyiCfc^T. •?-a>«JI£PB££;h.fct,% 0 

[0 0 7 3] Wfflittfiaj^Shnft&mk LT. JilTtD 

(3) - (6) £3£(f<5C 

(3) IHlU>XSD:/XI*eiU>XT*&^U>XXI*T 
L"f Lx>X„ 

(4) «S$l3fe*uXp c p|cfflL%y = ffilf5!SE3tW*4A<RlSt3t3iJt 

i=»?f l x wmxitam £ mm-r $ t &\z m «**<b & 
j£ZTt$tmx&z>m-ai\zni-tz ) . ytrnxu, 

( 5 ) mwftmjL&izmi^tzmz®%:ttmtfmm!itim 

irfici? LXW&Xltihttl&mmi- £ <t mz#=?W&ft(0%. 

fc$m^?ttmx&&m-gizt$ii-z> K tttz.^ y^m*, 

(6) '>&<<tt±fB (4) <7);ftaS;£8S<!:±fB (5) 0 
ftx-f ?^*^-i**t?jl|fc|I]|&. 

[0 0 7 4] [ftaBflygt*] *SIIBI=«-53tffi»«St* 
I*. IH«**3i*l=tt#LTIHttXttO»S»rt-^*afft 

[0 0 7 5] ji«(7)jgl*lcfc^r. fi»iffl3t*DX^Jii:^ 
f2$|«<*<D^M^5i <»: -Crl*. ^-©*DX^;4 1 4t*fifa$S^ 
t <DMi* W4-R#-^. JlDX^M <!: 1S$EfEitigS t (DM 

o>TMx&'<tztzz>k&*tfyizmmx&z, e mmmfk 
&<<tzk ^ztMmtoizitmmx&z,, 

[0 0 7 6] KMtftlcHLTI*. fei*f-v hStf/XI* 

[00 7 7] JfelE»«l*l=ffltx*«3llt*t3|aHcMLTI*» 
east JfeSiSlC'tei? L res -sm^i: * 

a<7)giai*IS^**lJtfL^<. t°U>g|^<*, T^h^-tr 

zmmx-zz. *<oz. tizzy. w±mizjii)&»tj:s 
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[0078] utatmmt* ±.tz&9ttmzm^tztm 

©#«ffljft, «*|4\ tt*ttffl©tEfftat**>*X/Rft« 

[0 0 7 9] *ftWf=ft«%tBIMK{*©ftftn&-XilE 
iSiLT, IEH t* -v h A<=fi y ja.t •& ^ 

[O O 8 0] *S5WI::&5ftfef*&f*©te©ft&fi<Jfc- 

mmtmtLx. Rwt»»*i=ttffLria«iixttCi»* 

*©3tefB»MM**ttiF*-4 C t tfT- £ *o 
[O O 8 1 ] **Wf=ft«ttlSfttt<*©fl!l©ft&fi<)&- 

3U4i*Maft©IHtff=jl|£lft*R©iei»£? h£J&J5fcLfc, 

[0 0 8 2] 4:«ni=fiR«jH6ieMUlKi*:a>tta>f«ftn«:- 
ftlfcStt£ LT. ftfEfi!£<*£?l£^ffl3fcfEit*g<*©tt 
S!l=ffll*.&fEfSi!JH*J5ffi£ LTffll*-i>ci:A<-e£-5o 

[o o 8 3] ±E0)*iB»a(*ro**JS»tti=j3t\r. 

a«riB»3iifc*t»fl!)«tt*?ijfflLfc«3S©*ai=<k u , % 

[0 0 8 4] h*l*i3l©«l=»*LL*»rt*at 
<k Lt, 3tef2»«5i*G)fflE3te*r*4S{c^/W7iUttXI*l?l 

•> h3SR;*©?J2J5££$££0|iSU ID 4 lz|Hl&j^e>fc<5ft 

h^Rj»©ffSfi£:£$il4, JifExy <y hfi<IB©j£l*t.© 

•V h*<ft©»ft««XI4*;h^T©2a*t©-t?fc.&:l8£ 
1= I4ift£«3fc 1= <fc -5 J)DX 1= jgffl T- * -5 „ 

[0 0 8 5] xu >v htfitg©//;^*,©'?*)^:! 

03 (a) \Z7r.-f&o\Z^ 7,U7hS^t^7th 



■7X^7 9 £5fcfEf$j«i* 1 0±IC»aU 13 (b) |=* 

tt-Tft. *©tt*. 0 3 (c) IC**"*?!:. XU-yh 
©(■M£l*iifcfcl4xy >v h£SjfiLfdg$il£©R6#ft 
4©KWft£gl+-C\ *fcX'J? h©*SA<»5Lx«-&|zttX 
y -V h©BBP»l=^Cfc«iifll©ifi**3llt©JB»t»(t 
T, XU>y hlcS*«r*»»l=Ci»5 (£RR|c<4. X/\' 
-f 7;u«XI4RW>R«©i!b*) *<»«*4t*. 
[0 0 8 6] E13©«^i:rafl|3S:|2|4©^|cj3 

l£lMiftl=l4X«J -V h^ai®LfcS5?i)S©RSSt3 l c4©ps 
W*»ltT. 'J ? h©*j&«*lMI£lcli*. 'J «y K 

©BllnaiHc£Cfc»Bft©ifi»it3i|fc©j!SitS»i+T, x 

y? M=>w&r«*&i=i!gtf s* (*»i=h\ x/w? 
;n*xi4RiiC>R«©i!!ift) tfmmzti&o 
[oo8 7] ±jB&«©ftfE»«M*i::i3i\T. lEfttf-v 

[0 0 8 8] 

[«M©4ittttftlfcfM*] *f£BJ3l4. X©*£ttftlKtt 

tt»©E«f=*snt\ rjttEj «ti4. *ff 
*K3rt*©**ita«©-t;h.efc** jR-ttlcftLT 

[0 0 8 9] 1 ) J£*^ftS$J£lcft#LTIH]g|!;5U4l^bai£ 
Jf2Jrr£^&ftl^£m^fctea□XfilC^^L. 

[0090] 2) mmtfc&mz&ni,Tw%ix.iz{hU : £ 
afts«waF4ifciHita6i=a:oTxayja±©»«©* 

**IE»e >^ h ^ff$J«-r -5ftIE»!«<*©'mfgfE^;io 

[0091] 3) ±tmttt#-m<. uti&mz&vmmt 

[0 0 9 2] 4) *»?-*f*n=***L*±lE«Sli6tt» 
14A<x^>S (C = C) , -f V>7/S (N = C) XI4 
7"/S (N = N) i»-37tl>*PS'^ftS*tf* 

•So 

[0 0 9 3] 5) ±E*»?-*t»*«. 7!/K>-tf>R« 
{*Sfl!tt**lM4±»=*+S^U$^3R?6MHF, 

t 7^<>4f *«y«iz*r-r * 7 y -ib 

[0 0 9 4] 6) ±IB«3fe*t»A<. 3tSRl|Xlc4 y Jl^Pdl 

©»***<M*-r43ii6fijtttam4 y ac^-nn 

[0 0 9 5] 7) **7XW*4lC-^^^.i,±|EftSfE;tta5 
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[009 6] 8) iLt^n^T.mM^-h^f-y^ 

XX&Z> e 

[ o o 9 7 ] 9 ) ±nmftmw. °imi±<D-7 h >) >J A 
mi* \ztft mm \z & ? x ux & &±-r & m# % m-a 

[0 0 9 8] 10) -tIB#»W* 7 

i/t'x-r v^a= mjju. mftife7 % yib6«i. mis* 

[ o o 9 9 ] 11) ±l5P.sW3feAM5fii3tXI*i£}Sli3t-C? 

& -So 

[Ol 0 0] 12) ±fEfifil3tXld:jfi}tli5 l c<!:LTiSi^ 
«*. R(iftXlifc*Riift£{$fflU fc-SLMiSmft, 

[oioi] 13) ±.tzmmx.<n%mt Lxitmnztnv 
is— *f-%*mmtz><, 

[o i 02] 14) ±temtit!>ttffeM?}tx&z>m-anzte 
[o i 03] 15) ±tzmmfttfi&&m?ftxtoz>t%-$;\z 

^&&-£AjXmfii2*iZo 
[Ol 0 4] 16) ±tttmm?fc<D&£.Mtl,X. ifift 

*3fe^at»fitfflro 77 r -f / ^— ^ □ — :?*ra>5fcs*aj*<»+ 

y > - h ; ua> m o gfl * « fc ft 7 7 -f / < - ^ £ ffl i \ 

-So 

[o 1 05] 17) ±tzi&mm%<D%±-mkmB3L8>(D 
wpstroffis^ffliwj; ysi*-r-i,feS}tro!ijt^ip]ffl 

[0 10 6] 18) JifEi£&«3teCD&±SB<h&»DlB D pOT 

-yzm^xum-tZo 

[O 1 0 7] 19) ±tmm%tiaJL5hti<. ls>X5Ut7 

[oi 08] 20) mmm^m\znsLWLxmmy.\tihu 
& m m? a BKttm $ m i^xmrn £ *v sis ts h 

[0109] 21) ±n*iBiiatt:©iB»ev hst;/ 

[01 10] 22) ±t&mm<&i*<D®ft&m<. mm 



3»fc»aElc«SLT[B»XI*ia»*»^-i-4«E»4:*|;fi 
[0 1 1 1] 2 3) -tlBitattUBJttf, ei/>lf|*, 
[Ol 1 2] 2 4) ±IE3ll£IE*J*t*j&<, SB&SUgEHfl) 

[o 1 1 3] 25) ±ttttmmm<. tmmmmum 

[O 1 1 4] 2 6) -tfSftfE$*i£<*;&<. tm\iv h*<H 
a y ]M-t£>ft<M*<D Jlfc-S »4tCit t* h *^ C, 

[o 1 i 5] 27) ±.iMmmi*tf. mmfttefkiz®. 
ftLxw&x\*aift&rtf&?z®ftttmzm^xmmz 

X/U 3)\sftX\*mfoF]VlX&Z>W3kX.lt{h3kfrt> 
[O 1 1 6] 2 8) JifB3tfEI*^(**<, ^W3t?Sgl-fic 

l r a gp x i* a £ ff$ m-t -S) £ m i * x mm z 
*u wtk-5i\z(h§kmz&L\z&--3<%*7$y \~-mnm^m 

[O 1 1 7] 2 9) JifE3tiE$*j«(*A<. W4*ffljtgBf* 
[Ol 1 8] 3 0) -hfEitffiS!«<*lcfc(ti,|Hl^XI*Ci 

*<7&&m.Ltc ! b£X'* %mm^xm^tz^oxh 

Z> o 

[o 1 i 9] 3D ±SE3tX/K'v h^^jtli. x'J-y h 
ti<mcniZ^&<DX&z>tgi-g:\z\tmffiifc\z& yftji*^. 

[O 1 2 0] 

[*ffi^] C gliSg'J 1 : fE$f^l^B(Da<l l TfECD Tit 
1J lc^-r^J5P5t4^^^t,\ TIE Mb 2 j Ic^-TtK 

ltjSA<1 6 9° c. Mft=Fte-$;y!KDl3^Xim;ML&tf1 

4 1° Ct, N->^;U-2-t°D 'J K>*©3 O" C 
TFWSWiteJSliO. 6 9 d L/ g% qaJftfil^;KSl*4 7 

5 n m "!? £> o o 
[0121] 
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ifeia^^tiw 6 . 5aa%t°'; 

O. 2 um<DZ7 * )l>$—X'*>mLtzo Z<D&&& 
0*E^I1 OOO r pm^ttt, X^-Y K^T^XilCj? 
1 fl mCDISlMttlC^. t°>3 — h L» 80' CT?2 0 

[0 1 2 3] C HjgffiJ 2 : i&&*gjfcl«i»t 1 ] 0MICR0N 
l^—^U — rf (Magi OOnm) £m JtfSOTIB 
[0 12 4] ±.%W>%Z>7-< /<— Zfa— Z?<Dfttm&tm 

^x-Scfedic, mnoypm&t'x.T?*— ^atffofc. 

m. 3iS8mWCDU— tf— 6 0 //S-TBrn^-r-SCt 

£fe±£-bK c*i*iB»f«jjiiBicj((nt*-a:fc 0 mmft® 

n-?©$fe*l=fcMf*fi:6ifi»J§Jte3i*l4. 10KW/ 
cm2 Trfe-S,, 

[0125] ;*ic. v—tf-ytffitm-gLTi^^fty 
7 4 'l—zfa — J&m^X. tgitffiJ«iEI=£l?&iE»J| 

*©JH*ttt«ifi«s©aai»«*a)s Lfc. b 5 i=ss» 

<fc?lc % •fe<DBf^aU:$j-7!)<lH]$|5-C?fc<5 0 0 6 1=14. 05(D 

*«ffiic*5it*a55*js«)ifi»iB3iifc$jHttufcia«icim» 



[0126] c a^^sgg 3 : i&mwtiBim 2 3 ^77^ 
/\*-^D-^©s4g#jic^-r & u— tf— 3 

0//W. ^StB#fHS 1 «>£ Lf=j£iUU1.l4±T3g;jfe0!l2 £ 

*Ijfe(Dit5t$£j£l4, 4 0W/cm2 

[0 12 7] SES«Ja®lCfclt§iSft«3fe(Ofl5lti4SiS 
tt<D*BIKttail&ttS$. HJ6«!l2 0«^i:P|«LTH 
7^l/B8|c^-r o B7lrfctxr, SHfegPttO) 

tJbot, S5^*0>— SB-eri^Lx. B7Rt;B8;!r> 

BICI4. 'Ofi! (B7lcfci,Nri*^.7K>y h^OB^fefflJ) A< 

[01 28] ni±<Dmmm2Rummm3 0umt^. 

Ltz®£lz\tW$H (GflMSLfc»«a>IB«e^ h) 
L<l4»HLfc»tt©IB»ey h) t#J*t*C£j&<fl- 

[0129] mmm* . agatttofEB ] 
fc. ;*ic. cotkvi's kjb©±ic. Btife Mb2j 

2 J (Dfcfl^-fls**! $12. 5 fi»%#t; e 'J v 

IU$iia5 0 0|5]|ETrf7ofcc 
[0 13 0] Xbf>3- H££ffll>TKI!lLfc±fB<DjI| 
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m$80° Ct?2 4B*|H)Jlffltt*Lfcfcl::. 150' C 

[0131] ^IC, 09 (b) |C^-T<fc5lC % A r /K 
r +f— ^b(D;Sft4 8 8 n m<D U— 9 s — 3fc 1 5 £7 

* h-7x<7 1 1 (DtfrzwM^tz. ^otitmmmzy * 
hvx-?i i$«tyi**; m+mtimwim (Digital in 

struments *±<7)Nanoscope E) £fflfTSI;£S&!ig{* 1 4 
©BfiEffiM^Sl&LfcirC^ El 9 (c) Ic^-^J;^ 
lc. 7^- (-7X^7 1 1 lcfcl+^3tSia^C0«L^aJ»(DT 
SU-e fc o fc i: c o T 

[0 1 3 2] iflttlCftofcSP^WJtaffilC-jfcft 1 . 3 //m 



[HI] 5t«S»DX^^(D— P^^"TElT'$.-5)„ 
[0 2] 5fc0$ift]i;S (5fl$ ^01? 

[0 3] mi&mf*<Di)QjLjjm<n-m&7jitmx'foz>o 

[0 4] 3tfBlli«<*<DiDX^;4(D— 0-Cfc-S)c 

[0 5 ] mi&m\ztei-t&izmffimw&wiimo> 2 

$-*-r0-Cfc-5o 

[06] mi&m\zt$ifz > tmi&nm&mm<Dmffi&$: 
[0 7 ] mmmizni-t&mmmm&ffiiimo) 2 &te« 
[08] mi&miztetfz ) tz$&ffi®.m£.mtett<Dmffi&& 

[0 9] %tttti::£l?«%«SI&®ttfi:&a<D-m£7i% 
[»#Os5iB^] 

1, 2 7* hVX^flJ 

3 &ytmm 
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